Recombinant hsEH CTD was expressed in E. coli Ros2(DE3) cells and purified as previously described. 3 After the last purification step, the enzyme was dialysed overnight at 4°C in the reaction buffer, consisting of 50 mM HEPES pH 7.4, 300 mM NaCl, 5% glycerol, 10 μM tris(2-carboxyethyl)phosphine (TCEP). The protein was then concentrated to 1 mg mL -1 and stored at -80°C in small aliquots upon flash freezing in liquid nitrogen. Protein concentration was assessed using a theoretical extinction coefficient, obtained from ProtPARAM ExPASY. 4
• dQ dt (2) In single-injection ITC measurements, saturating concentrations of substrate (greater than the Michaelis-Menten constant K M ) are injected in an enzyme solution. The injection generates negative or positive heat signals, and the heat rate is monitored in a continuous manner, until the signal returns to baseline (reference power), indicating that the substrate is completely depleted, and the enzymatic reaction is complete. The ΔH app is measured by the integration of the single peak:
where [S] 0 is the total substrate concentration in the single injection experiments.
[S] i can be therefore extrapolated at any given time i from the integral of heat evolved (eq 3).
By determining the v i from eq 2 and the [S] i from eq 3 at any given time, plots of reaction rate versus substrate concentration, corresponding to Michaelis-Menten plots, can be obtained:
where [E] tot is the total concentration of enzyme. Eq 4 provides affinity for the substrate (K M ), turnover rate (k cat ), and catalytic efficiency (k cat /K M = K sp ) values.
Isothermal titration calorimetry (ITC) set-up
ITC experiments were performed on MicroCal PEAQ-ITC and MicroCal iTC200 calorimeters (Malvern), both set up to high-feedback mode, reference power 5 μcal sec -1 , stirring speed of 750 rpm, and experimental temperature 25°C. A 600 seconds pre-injection delay was applied for baseline stabilisation after equilibration.
Substrate single-injection ITC kinetics experiments
Preliminary test experiments were carried out to determine the final measurement parameters, including temperature, substrate-to-enzyme ratio concentration, injection volume, reference power and injection speed. Particular attention was paid to S5 substrate-to-enzyme ratio concentration, by measuring the enzymatic rate reaction at increasing concentrations of each substrate, until no changes in k cat (and K sp ) were observed, indicating that steady state was reached ( Fig. S7 ). The optimised experiments were performed as follows: hsEH CTD and substrate were diluted in identical reaction buffer to final concentrations of 250 nM and 0.5-1.5 mM respectively (Table S1 ). The enzyme solution was transferred to the sample cell, and the substrate solution was loaded in the injection syringe. After the calorimeter had equilibrated and the stabilising pre-injection delay, one single 38 μL injection was performed with a speed in the 0.58-0.76 µL sec -1 range, followed by a spacing of 1000-4000 seconds (according to the reaction rate measured). Each substrate was tested in at least three biological repeats. Substrate autohydrolysis and heat of dilution phenomena were assessed by replacing the enzyme solution in the calorimetric cell with reaction buffer and carrying out the measurements with identical experimental setting. This control experiment also evaluates other important effects, such as plunger friction and mixing of the components in the calorimetric cell. Product inhibition for each hsEH CTD-mediated hydrolytic reaction was evaluated by comparing the apparent reaction enthalpy and peak heat rate (measured as described in 12 ) of two successive 19 μL injections in 25 seconds, spaced by 1000-1500 seconds.
Apparent enthalpy of the reaction, heat rate (dQ/dt) and Michaelis-Menten plots were generated using the 'Enzyme kinetics -single injection' model within the MicroCal PEAQ-ITC Analysis Software (Malvern), following the guidelines in the software user manual.
Progressive inhibition ITC enzyme kinetics measurements
To evaluate the inhibitory constant (K i ) of hsEH antagonists and their mode of inhibition we employed a previously developed progressive inhibition method 9 and optimised it for our system, as follows. As a test inhibitor, we used the well-known 
Inhibitory constant measurements with spectrofluorometric method
AUDA inhibitory potency was also tested with a spectrofluorometric method which monitors the hsEH-mediated hydrolysis of the synthetic substrate PHOME The curve was built with the percentage of activity calculated with increasing AUDA concentrations, as previously reported 1 . The IC50 (14.23 ± 2.21 nM) is the concentration at which the curve intercepts the 50% inhibition level. Using the Cheng-Prusoff equation 2 and the K M for PHOME that we previously reported in identical experimental conditions (3.99 ± 0.34 μM) 1 , an average K i of 4.99 ± 0.71 nM for AUDA was obtained. 
